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Figure S5. Progression of LGG to GBM is marked by cell 
cycle/proliferation or invasion/microenvironmental chang-
es. The pathways involved with progression from LGG to GBM 
were identified through supervised analysis of co-clustered LGG 
and GBM using Gene Set Enrichment Analysis. Gene sets were 
compiled from the Gene Ontology pathway database. Signifi-
cantly enriched gene sets (FDR < 0.1, p-value < 0.005) were 
depicted as an annotation module network using Cytoscape and 
EnrichmentMap. Nodes represent enriched gene sets, which are 
grouped and annotated by their similarity. Node size is propor-
tional to the total number of genes within each gene set. Propor-
tion of shared genes between gene sets is represented as the 
thickness of the line between nodes. A. Progression of LGG 
IDH-mutant-non-codel to GBM G-CIMP in LGr3 was strongly 
marked by a hyper-proliferation signature and  revealed four 
major gene sets groups related to cell cycle and hyperprolifera-
tion, DNA metabolic processes, response to stress  and angio-
genesis. B. Similar analysis of the gene sets activated in the GBM 
compared to the LGG component of LGr4 (IDH-wildtype) identi-
fied an inflammation and immunologic response signature char-
acterized by the activation of several chemokines and interleuk-
ins enriching sets involved in  inflammatory and immuno 
response, negative regulation of apoptosis, cell cycle and prolif-
eration, IKB/NFKB kinase cascade.C. Differential regulatory 
networks describing differential molecular activities between 
GBM and LGG in LGm1 and LGm6 DNA methylation clusters and 
LGr1, LGr3, and LGr4 mRNA clusters. These specific dichotomies 
were selected by only choosing those where samples form tight 
linearly separable clusters in the high dimensional genomic 
space.  Red network nodes indicate activities high in GBM, when 
compared to LGG, while blue nodes indicate activities high in 
LGG, when compared to GBM. The size of the node is inversely 
proportional to the magnitude of the p-value computed by 
LIMMA for each differential. Curated canonical MSigDB pathways 
significantly represented in these networks are listed below each 
network, following the same color scheme as described above. 
D. Overview of the adopted pipeline for extracting significant 
pathways. E. Top significant GO categories enriched by the list of 
differentially expressed genes (log fold change ≥ 1 and FDR ≤ 
0.05) in LGm4. J. Distribution of Estimate, Immuno and Stromal 
score by tumor type in the IDH-wildtype samples. 

E. The process for extracting significantly active pathway from the glioma data F.EstimateScore by Tumor type (IDH-wildtype) 
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p-value=5.89x10-6 p-value=0.00011 p-value=1.43x10-3


